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Younger’ children are, howcye 


oak is well-established that younq children haye difficulty resisting 

(Gibson, 1969; Hagen & 
| 

ambiguous demonstration 


distraction in tasks that demand focused attentid 
Fale, 1973; "“ohlvill, 1962}. Probably the least, 


of this effiect involves the comparison of sneefed responses in two fon- 
H t 


{ . 
i n : ' : is ‘ 
ditions of ‘information processing: , in one of/which irrelevant infgrmation 


is present, in the other of which it is ab t. Using es comnarjison, - 


at teaek. thas studies (Shenp & Swartz, 1975; Smith, Kenler & Aronfreed, 
A . ’ 


1975; Goa Strutt, Anderson, & “ell, 1975) /have shown that 5 and 6 


year olds 
. t 
4 
are more disrupted by the presence of elevant variation than dre chil- 
, , e 
dren four or five vears older. 
The exerinents renorted here a addressed to the nature qf the 


/ 


young child's difficultv in such taSJis. Specifiicallv, onr concern is 


a - a : : * ' 
with whether vounger children's p performance in the face off irre]evant 


variation is due to their inef*ifYent:use of the sane Aiea te S strategies —, 
* ( : 
“ : 
that older children use, or ‘ea 
J ‘ 
indicates the use of auite di 


v . 
er, in contudst, their poor perfornice 


ferent and particularly ainapprenriate nro- 


_ 
cessing motes. .3v the first /afcount, “oth vouncer and older children are , 


trying to focus on the releyant information and bloc” outlhye Cistractor. 


, much less successful. Thus, older and 

“~ ‘ : ‘ 
younger children are doing fhe same thing; older children are just doing 
it Latter. 


i 
ee 


“By the altarnative/a¢count, the younger Aisi greater distracti- 

. : ( 2 
bilitv is not due to t¥#eir processing noorly hut is rather Aue to their 
g ) 


processing differentl 


’ 


- “or example, if the vounq child vere not: trving 


tc focus on the releyant infor.ation, hut vas trying instead to distri‘ute 


his attention betveeh hoth the relevant and distcactor information, ve 


would expect the digruption result, The vounaer child's poorer performance 
t 


> 


with the addition-of a distractor would be due to his trying to process 


, Cd f Os 
two: sources -of information-while the older child just org@cesses one. 
maa : “ ¥ r 
"low could' one demohstrata that vounger children arq using such a dif- 
hat exverimental 


One vay is to show 
. | 


- 
) 


ferent and ‘inanvrovriate stratery? 
Pf 
manivulations affect youncer and alder children's Laine differently. 
' Electric trolleys 


The logic of this method’ is illustrated by paetey es 
‘ by gurface appearances 
... a 


*- 


aa vines ie transport ndople _ghout the elty. 
alone, we ae suppose Bhat? tine mechanisms yehiing the movement were the 


“. 


F , same This Reet pein ae is Aisconfirmed br hserving what: ‘hapvens 
ans 0 levels of energy crisis. During ‘a gasGling shortage, only the 
ne ee stop having. In eilinaattg an Pee ene oe only 

. This Snenraehink ithdar type: of tra snortation and tyne of 
that trolleys and ‘sider have sonewhat oO: - 
d younger children 


. 


\ 


J: | Ovi 
at the trolleys. 

energy crisis clearly shov 
‘Similarly, if older 


/ ferent onerating princivle 
employ different processing modes in selective attention tasks, their 
: | 
Si ebinaanees will he Aiftorentially affected by si nanipulations. 


In a aa ‘study (Sith, Kemler & Aronfrded, 1575), we observed 


just such an interactiorf. The Knaiehead manipulation was tyne of 
In one condition of 


During a constant relevant ,task, children made same-different 


vas varied. 


= 
| distractor. 
a 
judgments of successive noses of a stick figure. 
senarated i abi nun the dis sbractor ‘ 


distraction, a spatially s 
In.a second condition, the colors of ‘the stick distoae chanewiwen varied. se 


4 . 
The surntising reguit was that ‘whereas 
istractor, 


i 
(Note that in this condition the Belevnoe and ee components are 
s 


integrated into one object.) 
older children were less disrunted by the border than the color di 


‘ if : 
the youngest subjects (kindergarténers) performed reliably better when 
’ 
That the youngest su>jects perform hetter.in the con- 


the colors varied. 
in which older children perform less well, suggests that younger 


ma 


a . ’ ? e 
Baat A 
‘ ot 
ff \ . 


and older children use different nrocessing modes. 

' We specifically sucgqested that vhile older children ere attempting % 
to use an appropriate focussing strategy, kindergarteners were initially : 
processing the stimulus ites as if aie tet aes ae tention to hoth relevant 


and distractor information were required. This distribution hypothests 
’ { ; 


} was suagested by the findihg that the spatial separation of two sources + 
‘imnairs adult performance only vhen attention to both squrces is ‘recuired, 


as in a divided-attention task (see Tretsman, 1969) 


rs ; ae 


‘ “¢ 
, Tvo experiments were designed to test this post hoc explanation. The 
e Mi : é ‘ 2 , 


a 


logic of the experiments is this; If younger children. are distributing 


. 
‘ 


7 . » 
thetr attention in tasks which require focussed attention, than aay man-’ 
‘ 


ipulation that affects performances of all children in a divided-atiention 
¢ 


task will affect vounger children's performances in , same manner ina 


selective~attention task. Thus the effects:of spatial senaration are 


Ms 


assessed in tivo tasks: (1) when dAistri>uted attention to both sources 
is cae and (2) when focussed attention to one source is the appropriate 
oY 


strategy. Yur exnectation is that increased senaration will retard both 
older and younger children's performance in the djvided-attention task but 

' . : 
will impair only vounger chiléren's performance vhen one source is relevant. 


¢ 


Wote that there is no reason to expect that snatial senvaration impaixs ver- 
. 5 ‘ ‘ - 
formance in selective attention tasks under the assumption that cre is ‘ 


SN trying to focus hut having di-ficulty doing so. However, the recult is 
( 
Wig ie what one would expect if young children initially annly the same 
\ 


stimulus-processing strateqies to selective~attention and to division-of- 


° * 
attention tasks... ) 


Subjects — 
The subjects were students devaidaee nublic kindergarten ‘or fifth | 
grade in a subur>d of Philadelnhia. within each grade, 24 children were ran- 
‘Geriy selected to barticinate. Eight of thease subjects vere assgioned to 

. the division tas! and sixteen of them were assiqned to the selection task. 


1 


* The mean age. of the participating subjects‘was 5 yr 9 mé (range: 5~5to 6-6) 


~ 


for kindergarteners and 10 yr 11 no aa 10-5 to 11-7) for fifth oraders. 


-. Stimulus ‘Materials 


f ( 
For hoth selection and division tasks, the stimuli were schematic faces. 
- 7 \ ; °. ; ; : 
a To dimensions varied within the faces:.the eyes could he either onen or 


shut; the mouth could be either turned un or turned down. Ylaclk and white 


. 
+ 


‘reproductions of the faces were mounted on 4 in. hy 6 in. white cards. 


Two different decks of stirmli vere constructed for the maninuiation ’ 


~ 
“os 


f - of svatial distinctness. For tyne T (TocetHer) stimuli the eves and tho 


‘ 


‘mouth were dram within the same outline of a face. The 7 stimulus Gechk of 
32 cards vas composed of equal nuners of the four ungque stimulus types 


resulting from the orthogonal combination of values of the, eves and meuth di- 


mensions, tvvith a sintle’ standard face.outline per ‘stiptulus. The © (Separate) 
stimulus: deck was identical. to the T deck, except that each card contained 

= 4 ’ t e ! « 

two face: outlines. The outline given on the right half of the card always 


» . , 
contained one of the two velues of the-eves ia kine. (and no meuth at e121) 


; ' “and the outline given on the left half of the card always contained one of 


‘ 


the two’ values of the mouth dimension (and no eves at, all}. 


Design oo a? [ 


‘Each-subject was assitned to one of the two tasls;-division or selec- 


. 


tion, which he p@rforned both on the T stimulus a the § stimulus deck. 


8 ; 


* of 5 times. If more than two errors occurred on one of the final three sorts, | 


that sort was repeated. A subject complgted all sorts‘on one deck before 


P . a © ; . s 


n 


Thus, snatial distinctness was manipulated within: subjects, while the nature 


of the task was manipulated hetveen-subjects. ‘ . ° 


Procedure 
Each subject was tested incividuallv. His task vas to sort the deci:s 


. 


as fast as possible without making an error. Fach deck was sorted’ a minimum 


o 


4 


receiving. the second deck. The order of the” two decks was counterbalanced 


across subjects. : ‘ 


- | 
<«— 


Refore sorting a deck, the subject was taught the resnonse classifications 


- by the experimenter who set out exemplars of each of the categories and nrovid- 


b 


ed appropriate category names.. These differed according to task assignment | 

and are detailed below. The subject "ras required to a sis name eath ex- 

a=. ’ . x | ‘ 

emplar twice\within a haphazardly ordered sét hefore proceediny to his first 
sneeded classification trial. 

The subject simply sorted the decks into spatially separated piles on a 

a 4 : ‘ 

table. (Mo verbalizations occurred during the sorting.) Netveen sorts, the 


x 


ry . % cee . 
subject was encouraged alvavs to go faster. Anv errors committed on a, sort 
\ ; " ‘ 


were pointed out to the subject, and, if-more than 5 were made on a trial, 
' i Nee ie . 


t 


‘the toe was repeated. = 


: iw : 
he total exnerinental session lasted betveen 30 and 69 mifintes. 


- Division task. The subject was instructed to sort the face stimuli 


into four categories, as follows: (1) “hapny" -- eves open, smiling; (2) 
. .t y 
“areshy",-- eves shut, smilino; (3) “qrumny" -- eyes open, frowning; (4) y 


"yeep -- eyes shut, frovwing. Both relevant dimensions were pointed out 
explicitly to the subject. ; . » SCS - 
Betect*on task: The subject aranaey to categorize the faces 
. o e, ® ‘ 


7 


. 


; es 2 ee : 
either according to the eves dimension or according to the mouth dimension. 
Which dimension vas relevant was counterbalanced within ‘the groun, and re- 
mained Sone across stimulus sets for the individual subject. "hen eyes 


. were paiaeale the categories vere (1) “SELEY” -- eves onen and "sleepy" 


‘ 


= eyes shut. "hen mouth was relevent) Garsatenerias vere a "happy" -- 
-@ 
mouth smiling and (2) "grumpy" ~~ mouth frowning. That only one dimension - 


was relevant was underscored in sesceibing the raquired classification to the - a 


subject. aeesene: on type S ‘sorts, the subject | vas told exvlicitly that he 


_ 


need only look at one side of the card to make his decisions, and that side 


« V 


was “indicated*to him. ; . = 


Fy 


Results 


Division task. Each subject's sorting sneeds vere, determined indenendent- P 
ly for the Separate and Tosether stimulus decks by taking the mean of his two 
fastest errorless sorts on each tyne of dec. For purnoses of evaluating the 


. 


effect of stimulus senaration, ‘each S was then assigneAl ‘a difference score 


. 


computed as sneed (in seconds) on Separate deck minus speed (in seconds)gon.. - 
_ Together deck. Table 1 qives the means for the speed scores on each deck and * 
for the difference scores between deci:s as a function of ‘age level. * ; 
All sixteen subjects in the division-of-attention task sorted the To- 
gether deck more ranidly than the Separate deck. In independent tests, both 
the fiat of the fifth-graders' difference scores and the mean of the kinder- 
garteners' “difference scores deviated fromwzero (t(7) = 3.41, p<..025, and 
t(7) = 5.27, p <.01, respectively). Thus, as sence’ the effect of sena- 
rating the two sources when subjects are required to distrihute attention be- 
tween them is to retard performance in hoth groups of children. |. zs 


A t-test of the difference hetween aqe groups in the magnitude of their 


difference scores indicates a reliable age effect (t (14) = 2.61, p< .025). a 


> , ; re ve 2 5 gt ) x 
a However, the appropriate interoretation of this effect is not clear (RBoqartz, 
' 1976), since the kindergarteners are consistently slower than the fifth grad- 


ers in both the Senarate and Together conditions. Is the difference between 
sorting speeds of 69 and seconds indicative of a larger ,effect of stimulus 


’ - ‘ : 
. type than the difference betireen 49 and 60 seconds?, In both cases, the effect 
‘ th \ of the manipulation is to increase sorting speed by 50%. In fact, when dif- 

* . P e ~ , ~ 
ference scores for subjects are cdémputed bv subtracting’ log speeds rather than 


e 
2 a speeds (a transformation under which differences in therabove example are 


equivalent), the age effect disappears (t(14) = .07). So cadculated, the 


; oe ; 
mean difference for kinhdergarteners is .28 and that for fifth graders is .21; 
each is diffgrent from-zero (t(7) = 4.20, t(7) = 3.99, nm <.01 in both cases) .° 
In summary, whether the effect of stimulus separation is measured as 


’ 


differences between raw sbeed scores or as differences hetreen log-trans~ ar 
fermed sneed scores, the result is that both kinderqarteners and fifth graders 

\ : . aan : 
distribute their attention more quiclly-to tvo sourees that are "tocether" 


than td tro sources €fhat are "separate." The most conservative (and arguably, 


r 
‘ ‘ 


the most anvropriate) further conclusion is that the two age qrouns are not 


, differentially affected hy the together-senarate manipulation in the division 


* 


tasl. ' 
; * 


Selection tasi:. Tha assessment of the sorting scores in the selection 


task was parallel in all resnects to the series of analyses used for the 


‘ 


division task. Moth differences hetween raw scores armed differences between 


log-transformed scores vere examined. In the selection tas’, the conclusions 
; a 
are exactly the same for the to types of scores. The means of the raw speed 


scores in each condition and the difference scores computed on them are 
~~ ' 
. ‘\ 
given in Table 2, separately for kindergarfeners and.fifth graders. 


Statistical tests confirmed that the pattern of performance ‘in the selec- 


9 


fi | Ee 3 


tion task conforms to expectations under the Distribution hypothesis. As was’ 


de 


rq! a ne ~ - —— - t ——- - oo 
true for all subjects gin the division task when distributed attegtion was re- 


tuired, kindergarteners in the selection task. perforn worse in the Separate 


——— 


than in the Toaeth4r condition (£(15) = 3.17, p< .Ol, calculated on differ- 


ev e 


ences hased on raw’ seeds; t(15) = 3.62, p< .Ol, calculated on differences ° 
hased on loq-transformed speeds). Also, as expected, fifth graders in the 

- 2 4 ‘ ¢ 
selection task shov a different pattern. In their case, there is no effect 


of the manipnulation of spatial separation on selection, perfowmance(t(15)< 1.0 


based on differences between hoth raw scores and transformed scores). A 


e 


direct comnarison between the age groups strengthens these conclusions: the 
mean difference scores of kindergarteners and fifth graders Wre’ reliably dif- 


ferent in the selection task, whether calculated on ray sneeds (t(30) = 3.2 


6 


n <.01) or on log-transformed sneeds (t(30) = 3.16, n <.01). 


Thus, spatially sevarating the t'7o sources of information -- one relevant 


and the other irrelevant in the selection task -~ interferes vith l;indergarten- 


<¢ 


ers' nerformance,* hut has no effect on fifth graders' nerformance. The in- 


terference effect in kindergarteners is in exactly the same direction as the 


s 


interference effect observed in all subjects when distributed attention Was 
‘ és , 


ui ‘ = ‘ , 
required. Thus, the counterintuitive finding of Smith et al.- is replicated 


and its explanation through the Distribution hyvothesis is strengthened. 


-~ 


Discussion 
P ¢ 
The results clearly suggest that young children, under instructions to 
attend selectively, actively distribute their attention to hoth relevant, and 
distractor information. The striking conclusion, is that, in some tasks at 
least, vounger children’s noorer performance is not dye to their processing 


poorly but rather to their processing differently. Snecifically, the younger 


children's noorer performance anonears due to an actual attempt, on their 


? - 


10 om 


ry ’ 


. 


= é 5 
. | 
\ . By | 


Part, to tale in all the stimulus information. ,It' should he noted, however, 


’ 


that the distribution hyngthesis does not imply that voung children are in- 


capable of responding selectively. The kindergarteners did after all doe 


virtually errorlessly in the selective-dttention tapes Rather, hy the dis- 


’ 
‘ 


tythution hypothasis , we ake claiming that at er ainces of: ikornerten . 


processing, at the stage of information peemeade's young children distribute 


their attention where focussing would be more BR PRAREEARGS It is this claim 


° "’ “4 ‘. 


that the ‘present i eae auppoEt. Note also mee the ‘finding that 


& 


Hee moamiiuct pérfdrmances are AéteradbanitPukeccban by the maninulations 


in the selection and division tagks suqgests that these qlder children use 
' t * “- 


different strategies depending upon whether the task demands focussing or 
. é re Ee Pay ; 
distributing attention. In contrast, the finding that kinderaarteners' > 


ah 
nerformances are similarly affected ee the manipulations in the. selection 

ga 
and division tasks suggest that ‘shes younger subjects use the same strategy 


in both situations. This conclusion is consistent with Pick and Frankel's 


(1974) pronosal that one major trend in the development of selective attention 


. é a 


is increasing flexibility in the use of attentional strategies. ‘The sug- 


gestion is that older children are more efficient than younger children in j 
a 


P alee 
adjugting their processing strategiéS to the task at hand. The present re- 
$ 1 4 


: . ri = ; 
sults refine this notion: indergarteners attempt to use one processing mode 
ee 


-/ distributed attention ~-' regardless of whether the task demands focussed ~ 


or distributed attention. 
; ee ‘ é “+ 


4 2 ‘ 
Is the kindergartener's use of an. inanpromriate strateqy in the selection 
task merely due to his inability to understand that only part of the inconing 
ry ‘ - ; ’ 
infornation is relevant to correct responding? If this question is to imply 
= 


that simply modifying the instructions weuld produce move opt$mel strategies, 


we think it unlikely. First, the instructions that we did employ ifi the se- 


(se aS. 8 


4 
. 
. 


/ ° Pe = ; . % 


Sestak _. lection task were explicit on the point that only one dimension was relevant .——— 


For example, a subject in the selection task with a typé S deok was told: 


a 


"hen there's a smile, it's Hanoy and hen there's a frown, it's Grumpy. You 


. : . ’ 
: . 


only have to look to see if there's a smile or a frown to knov who it is, and 


. 


you only have to look on this side. See, the smiles and the frowns are only 


; “- 2 7 % 
bes _§ on the facas on this side. You only have to look here to know who it is." “e 


= ' 


find it hard to imagine instructions that more strongly encourage selective 
| processing. Second, the fact that even young subjects committed very few errors 
of classification from the very first trial arfoes for the success of our in- 


structions in cormunicating the requireménts of the selection task. 


However, the results of the present study do not sneak to the interesting 


question of whether, how nuch, or what kind of training of lindergarteners 


might be successful in bringina them to adopt a focussing stfategy in the 


selection task. Clearly, focussing is not kindergarteners' preferred strategy 
in selection tass, but we should not dismi3s the possibility that it may 
‘ still be within their repertoire or easily added to their repertoire. Some 


attempts at training are called for. 


‘ ‘ < q 2 ‘ : sai ae 
To conclude, the present results suqgest that in sone selective-attention es i% 
situations, younger children's poor performance is due to their use of a ie 


» 


particularly inappropriate strateqv. Specifically, at initial stages of in- 
fe ; : See oF 3 : 


formation pick-up, these younger subjects distribute their attelion to 


hoth relevant and distractor information. 
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Footnotes , . 


“A direct comparison of the sizes of the interference effects for kinder- 


* garteners in the division and selection tasl:s is not justified because the 
requirenents of the tvo taslks are so'very different. In the division task, 


a 
. 


for exannle, su>jécts must sort into 4 categories ; whereas in the selection 


Pa : i ; e 4 . e £ : 
task, thev must sort into 2. ’ ‘ 
§ 
2 ta 
A am 
r e ‘ 
» 
e. 
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Table 1 
Results from the division-of-attention task as a function of age 
level: mean ahued scores on pe types of stimilus decks and e 


mean difference scores (Senarate minus Together} computed on then.. 


Sneed Scores Difference Scores 
Grade, /  .° s) Poqether Deck ,.(T} Separate Neci: (S) S minus T 
K 69.94 a - 92,75 22.81 rate 
5 49.19 50.06 °.g7 
’, , 
: - f 
» ¢ 
J - 

° . | 
) 
| 

os ) 
. ‘ , 
e f F ’ Z 
7 . * 


~) 


“ence scores (Separate mini 


-_ 


ie, 


£m 


47.36 


27.28 


mean speed scores on the to tyr 


| 


Bey 


Together) comp 
A ecd scores 14 


te + eg ’ 7 
Together Deck. (T) | 


us decks and pit iffer- 
uted on then. 


nifference scores. 
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